The absorption and speed of ultrasound in mammalian tKsues are discussed in relation to the fractional protein content. To a first approximation, biological tissues are shown to correspond to composite materials whose ultrasonic propagation pro0erties are determined by the individual ultrasound properties of their globular and structural protein contents.
INTRODUCTION
The study described herein was undertaken to determine the role of proteins, in general, and collagen, in particular, in the observed absorption and speed of ultrasound in biological tissues. It had earlier been observed that ultrasonic absorption in tissues occurs at the macromolecular level, •'z though an additional con- Table I .
II. CONCLUSIONS
From the above discussion it can be argued that protein constituents of tissues determine quantitatively their ultrasonic properties. For parenchymal tissues, for which the collagen content is relatively small, the absorption and velocity appear to be governed by the major macromolecular component of most tissues, i.e., the globular proteins. Since the absorption and velocity per unit concentration associated with the presence of collagen are, respectively, approximately four and two times that for the globular proteins, even relatively small changes in collagen content can measurably affect these ultrasonic properties, These phenomena begin to provide an understanding of the echographic "texture" characteristics of tissue structure. 24
For the highly collagenous sirereal tissues, gross changes in absorption and velocity are observed to occur due to a lessening of the globular protein content, and to an increasing of the total content of all protein in the form of collagen. Thus, biological tissues may be considered, to a first approximation, as composite materials whose ultrasonic propagation properties are governed by the individual ultrasonic properties of collagen and globular proteins.
